Research has previously demonstrated that perceptions of peer's teen dating violence (TDV) is associated with one's own perpetration of TDV, although little research has examined whether this relationship is consistent across developmental time periods (i.e., mid-to-late adolescence). The present study examined whether changes in perceptions of peer's TDV predicted change in one's own perpetration of TDV in a sample of ethnically diverse adolescents from ages 15 to 18 (N = 1,042). Parallel process modeling demonstrated that decreases in perceptions of peer's TDV predicted decreases in TDV perpetration over time, and this relationship was more pronounced for males than females. These findings lend further support to the need for TDV prevention and intervention programs to include peer influence in their programs.
| INTRODUCTION
Teen dating violence (TDV) is a serious and prevalent public health problem.
Each year, approximately 10-25% of teens will report perpetrating and/or being the victim of physical TDV (Temple, Shorey, Fite, Stuart, & Le, 2013; Vagi, Olsen, Basile, & Vivolo-Kantor, 2015) , with research also showing that the prevalence of physical TDV remains stable over time (e.g., Fritz & Slep, 2009; Temple et al., 2013) . For instance, among high school students, research has shown that physical TDV perpetration remains moderately stable over the course of 1 year (Fritz & Slep, 2009 ). Prior research has also shown that adolescents follow different trajectories of TDV perpetration from 6 to 12th grades, such that some adolescents are consistently high in TDV perpetration over time while other adolescents are consistently low in TDV over time (Orpinas, Hsieh, Song, Holland, & Nahapetyan, 2013) . Thus, the trajectories of TDV perpetration varies across adolescents. Moreover, victims of TDV perpetration report higher depressive and post-traumatic stress symptomatology (Wolitzky-Taylor et al., 2008) , substance use (Ackard, Neumark-Sztainer, & Hannan, 2002) , sexually transmitted infections (Silverman, Raj, Mucci, & Hathaway, 2001) , risky sexual behavior (Shorey et al., 2015) , and suicidal ideation (Silverman et al., 2001 ). In addition, the perpetration of TDV is associated with greater risk for TDV victimization (Friedlander, Connolly, Pepler, & Craig, 2013) , as most violence in intimate relationships is bidirectional (Ulloa & Hammett, 2016) and thus may contribute to a cyclical pattern of TDV. Moreover, violence perpetration is associated with more frequent negative emotions for the perpetrator (Shorey et al., 2012) . Given its prevalence, consequences, and the fact that TDV remains stable throughout high school, there is a crucial need for research on longitudinal risk factors for perpetrating TDV, as these could be targeted in TDV prevention and intervention programs.
| Peer TDV
The developmental life course is marked by important shifts in the youth's social ecology. While the majority of support and conflict in pre-adolescence stems from familial relationships, early and middle adolescence sees an increase in the importance of peer relations (Brown & Bakken, 2011; Furman & Buhrmester, 1992) . Thus, beginning in early adolescence, peers play an increasingly influential role in both prosocial and non-prosocial behavior (Miller-Johnson & Costanzo, 2004; Steinberg, 2014) . In addition, peers are influential in the formation of intimate relationships during adolescence, with particular influence in early-to-middle adolescence (Brown, 1999; Connolly, Furman, & Konarski, 2000) . According to interdependence theory (Thibaut & Kelley, 1959) , adolescents act in similar ways to their close peers, as they look to their peers for normative behavior (Conger, Cui, Bryant, & Elder, 2000) , including those related to normative acts of dating behavior and conflict resolution tactics (Brown, 1999; Connolly et al., 2000; Furman, Simon, Shaffer, & Bouchey, 2002) . Similar to how converging profiles of support and conflict exist between one's family and peer relations (Cohen et al., 2015) , adolescents' peer relationships in middle adolescence are critical in the development of cognitions and behaviors related to intimate relationships. During late adolescence, a critical shift occurs as romantic partners become increasingly important within adolescents' social system, whereas romantic partners in early-to-middle adolescence are less influential (Furman & Buhrmester, 1992; Furman & Wehner, 1997) . Thus, peer and romantic relationships, and the interplay between the two, change substantially across adolescence.
Based largely on interdependence theory, the TDV literature has recognized the importance of peers in the development of intimate relationships by examining the link between a person's perceptions of their peer's TDV and their own engagement in TDV perpetration. For instance, past research with adolescents has demonstrated that adolescents who associate with peers who have used aggression, or approve of the use of aggression in dating relationships, are more likely to perpetrate TDV than adolescents who do not associate with such peers (e.g., Arriaga & Foshee, 2004; Reed, Silverman, Raj, Decker, & Miller, 2011) . A recent meta-analysis of 11 studies, both crosssectional (n = 8 studies; e.g., Sears, Sandra Byers, & Price, 2007) and longitudinal (n = 3 studies; e.g., Foshee et al., 2001) , demonstrated a mean effect size of r = 0.29 (i.e., medium effect) for the association between peers' TDV and adolescents' own perpetration of TDV (Garthe, Sullivan, & McDaniel, 2017) . Thus, consistent with interdependence theory, perception of peers TDV is influential in an adolescent's own TDV perpetration.
Despite this accumulating evidence linking these variables, gaps remain in the literature. First, while conclusions that can be drawn from simple longitudinal association studies, where perceptions of peer TDV at one time point predict an individual's own TDV at a subsequent time point, provide a clearer indication of potential causal process than crosssectional studies, they do not take into account the shifts in social ecology which could contribute to different perspectives of peer and romantic relations over time. Specifically, prior prospective studies of peer and self TDV have not examined whether changes in perceptions of peer TDV predict changes in an individual's own TDV perpetration.
While short-term, prospective studies show peer and self TDV behavior as relatively stable, there is likely to be substantial variability over time in both forms of behavior when measured across developmental periods.
While collective research concerning how TDV behavior changes throughout adolescence has important implications for prevention and intervention, by simultaneously investigating fluctuations in perceptions of peer TDV along with individuals own TDV behavior, we are able to examine developmentally sensitive times when policy makers should target this variable risk factor in adolescence. Based on interdependence theory, it is plausible that peer's TDV would have a stronger influence on TDV perpetration in early-to-middle adolescence, with less influence in late adolescence, as peers become less influential in romantic relationships in late adolescence.
In addition to age differences, it is not clear whether the association between peer's TDV and TDV perpetration varies by gender. Regarding peer influence in general, some studies suggest that girls' behavior may be influenced by peers to a greater extent than boys, including sexual behavior and aggression (e.g., Upadhyay & Hindin, 2006; Werner & Crick, 2004 ). Yet, other studies suggest that girls may have greater autonomy from peers than boys, and that deviant behavior of peers is associated with boy's deviant behavior more strongly than it is for girls (e.g., Storvoll & Wichstrøm, 2002) . Specific to TDV, one prior study demonstrated that the relationship between peer TDV and adolescent's own TDV did not differ by gender (Arriaga & Foshee, 2004) , although other studies have demonstrated that this association is stronger for girls than boys (Ellis, Chung-Hall, & Dumas, 2013) . A recent metaanalysis demonstrated no significant gender difference in this association (Garthe et al., 2017) . However, these authors noted that many studies examined effects for gender independently, and did not conduct direct statistical comparisons between genders. To address this, we examined gender as a potential moderator of the association between peers' TDV and TDV perpetration.
| Current study
Using a large and ethnically diverse sample of adolescents, we examined whether changes in perceptions of peer's TDV predicted changes in perpetration of TDV across 4 years. Although there is considerable overlap between TDV perpetration and victimization, we focused exclusively on TDV perpetration in order to identify a potentially malleable risk-factor for this problematic behavior from mid-to-late adolescence. Based on interdependence theory, which proposes that peers influence adolescents' behavior, we predicted that changes in perception of peers' TDV perpetration would predict changes in adolescents' own perpetration of TDV across time.
However, due to a lack of research in this area, we did not make a priori predictions regarding whether this association would be stronger or weaker depending on gender.
| METHOD

| Participants
We used data from Dating it Safe, an ongoing longitudinal study of adolescent health (e.g., Temple et al., 2013) . Participants were 1,042
high school students recruited from seven public schools in southeast Texas (response rate = 62%; higher than the generally accepted response rate of 60% Brener et al., 2013; Johnson & Wislar, 2012) .
In order to have a sample of racially and financially diverse students, schools were recruited from urban, rural, and suburban areas. All schools approached agreed to participate. Participants have been 
| Procedures
For participating in the surveys, students received a $10 gift card at Waves 1, 2, and 3 and a $20 gift card at Waves 4 and 5. To increase reliability of adolescent self-report, teachers, and other school administrators were not allowed to be present during questionnaire administration, and privacy was emphasized, including instructing participants to not write their names on surveys and informing them that a federal certificate of confidentiality protected their responses.
When participants graduated high school, administration moved from paper-pencil to web-based surveys. At Wave 1, the sample had a mean age of 15.09 (SD = 0.79), consisted of slightly more females (56%) than males, and self-identified as African American (27.9%), White (29.4%), Hispanic (31.4%), and other (11.3%). The study was approved by the last author's Institutional Review Board, and active parent consent and student assent/consent were obtained. "I slapped him/her or pulled his/her hair," and "I pushed, shoved, or shook him/her." All items were summed to create a total TDV score, which could range from 0 to 4, with higher scores corresponding to more frequent TDV. The CADRI has shown good reliability and validity (Wolfe et al., 2001) . Internal consistencies for the current study ranged from 0.76 to 0.86 across the course of the study.
2.3
| Peer dating violence
Peer dating violence was measured with the following item using a 5-point scale (1 = none of them, 5 = all of them): "During the last year how many of your friends have hit, slapped, choked, or beat up a boyfriend/ girlfriend?" For this variable, scores were dichotomized due to restricted range of responses (e.g., 18% reported choice "1" at the first assessment), such that individuals who endorsed none of their friends as having perpetrated TDV were scored a "0" and all other scores were coded a "1."
| Data analytic plan
We utilized parallel process latent growth curve models to examine whether peer TDV was associated with TDV perpetration (herein referred to as "self TDV") from ages 15 to 18. First, we estimated separate unconditional, univariate growth curve models for self TDV and peer TDV assessed from ages 15 to 18 to evaluate change in constructs over time, and then examined a parallel process growth model of peer TDV and self TDV over time that estimated the covariances among growth factors (intercept, slope; Figure 1 ). As we were specifically interested in the clinical utility of examining peer influences on TDV, perceptions of peer TDV was the independent variable in the parallel process growth model. Next, we examined whether participant gender moderated predictive associations be- Good model fit for RMSEA is equal to or less than 0.06 and for the CFI when it is equal to or greater than 0.95 (Hu & Bentler, 1999) . Fit for the parallel process growth model was assessed using χ 2 , Akaike information criteria (AIC), and Bayesian information criteria (BIC)
values. Lower AIC and BIC scores indicate better fit (Kline, 2011) .
Mplus does not calculate RMSEA and CFI estimates for parallel growth models including examining associations between growth factors with continuous and dichotomous indicators.
Because we were interested in examining the association between self TDV and peer TDV across different developmental periods, we modeled variables by age rather than by year of the annual assessment as recommended when age varies considerably within the sample in a given year or "wave" (Bollen & Curran, 2006 between self TDV and peer TDV across each age and gender. Table 1 also includes means and stand deviations broken down by gender.
| Unconditional models of physical and peer TDV
For self TDV, a linear growth trajectory was a good fit to the data, χ intercept was significant (M = 0.42, p < .001), suggesting that on average participants reported less than 1 act of self TDV at age 15.
There was also significant variability around the intercept (variance = 0.72, p < .001), indicating that there were significant individual differences in self TDV at this age. The mean of the growth rate (slope) of self TDV was not statistically significant (M = −.02, p = 0.139),
indicating that the average level of self TDV did not change over time.
However, there was significant variability around the slope (variance = .06, p < .001), suggesting that there were individual differences in the average level of self TDV over time. The correlation between the intercept and slope of self TDV was significant (variance = −.15, p = .001), indicating that higher initial levels of self TDV were associated with decreases in self TDV over time. We tested an intercept only model, and found that it did not fit the data, χ 
| Parallel process growth model
For this model, all covariances (no directional paths) were estimated among the growth factors, and the covariances among residuals of self and peer TDV measured within-age were fixed to be equal across ages.
The parallel process growth model displayed acceptable fit, χ Decomposition of this interaction demonstrated that steeper decreases in peer TDV predicted steeper decreases in self TDV for males (B = 2.54, SE = 0.50, p < .001), but the same pathway was not significant for females.
| DISCUSSION
Teen dating violence (TDV) is a serious public health problem in need of effective interventions. Efforts to reduce TDV will be informed by FIGURE 2 Parallel process model examining association between peer TDV and self TDV perpetration studies that examine salient risk factors for TDV perpetration, and the current study sought to expand the literature by examining how change in perceptions of peer TDV relates to changes in TDV perpetration. Thus, using an ethnically diverse sample of adolescents, we examined whether changes in peer TDV predicted changes in perpetration of TDV from ages 15 to 18. Moreover, we examined whether there were gender differences in the strength of the predictive associations between peer TDV and TDV perpetration.
Our findings demonstrated that, at age 15, perceptions of peers'
TDV was positively associated with TDV perpetration. This is consistent with a broad literature suggesting a positive association between these two constructs at the cross-sectional level (Garthe et al., 2017) . In addition, results from our parallel process growth model demonstrated that changes in perception of peers' TDV predicted changes in TDV perpetration. Specifically, decreases in the perception of peer engagement in TDV over time predicted decreases in selfreports of TDV perpetration. As there was substantial variability in the slope of peer and self TDV, one can also interpret this pattern of results to indicate that adolescents whose peers report increasing TDV will be susceptible to self-reporting increasing TDV perpetration over time.
Although prior longitudinal studies have demonstrated peer TDV is associated with TDV perpetration over time (e.g., Foshee et al., 2001) , our findings extend these prior longitudinal studies by examining how developmental changes in a risk factor for TDV perpetration (i.e., peer TDV) predict the degree to which TDV self-perpetration changes across middle-to-late adolescence.
Moderation analyses demonstrated relations among peer TDV and one's own TDV were not consistent between genders. For instance, at age 15, greater perception of peer TDV predicted greater self TDV perpetration for males, yet predicted lower self TDV for females. Moreover, interaction analyses with the parallel process model demonstrated that steeper decreases in peer TDV predicted steeper decreases in self TDV for males, but this was not the case for females. As mentioned previously, the literature is mixed on whether peer influences on aggression is stronger or weaker for males than females (Garthe et al., 2017) , although some research suggests that males may be more influenced by, and more likely to imitate, the deviant behavior of peers than females (Storvoll & Wichstrøm, 2002) .
Our findings can be interpreted as being consistent with the prediction that deviant behavior of peers is more influential on deviant behavior for males than females. However, these findings should be considered preliminary until replicated in future research.
| Directions for future research and intervention
Despite our study extending the literature on the association between peer and adolescent TDV across time, there are a number of important future directions for research in this area. Our study investigated adolescents starting at the age of 15, when many adolescents had already begun dating and had experiences of TDV. Thus, because research suggests TDV is present during middle school years (e.g., Niolon et al., 2015) , and peers may be more involved with romantic relationships in early relative to late adolescence (Furman & Wehner, 1997) , future research should follow adolescents beginning in early adolescence, and prior to the onset of Dating, to determine what influence, if any, peers' TDV has on the onset of selfTDV perpetration.
Moreover, while we followed participants from mid-to-late adolescence, it would be fruitful for future research to follow participants into young adulthood (e.g., 18-25), the time period when aggression between intimate partners peak (O'Leary, 1999) , to determine what influence peer's violence exerts at this unique developmental period.
From an intervention perspective, there is now ample evidence that peers influence TDV. Our findings suggest that decreases in perceptions of peers' TDV across middle-to-late adolescence is associated with decreases in self TDV perpetration. Therefore, Drawing from the broader aggression literature, there is evidence to suggest that bystander programs may be an important component of interventions for aggression that could be incorporated into TDV programs. Bystander intervention programs "aim to decrease sexual violence by increasing bystanders' efficacy and willingness to engage in behaviors to deter potential sexual assault and to come to the aid of a victim-or potential victim-of sexual assault" (Kleinsasser et al., 2015, pp. 227-228) . Bystander programs have historically focused on sexual assault among college student populations (e.g., Gidycz, Orchowski, & Berkowitz, 2011) , although recent work has extended these programs to physical violence (e.g., Borsky, McDonnell, Turner, & Rimal, 2016) and high school students (Edwards, Eckstein, & Rodenhizer-Stampfli, 2015) . Because bystander programs also attempt to target maladaptive beliefs and attitudes related to violence, such as erroneous perceptions of peer involvement in violence, it would be fruitful to examine the impact of bystander interventions, adapted for TDV, on perceptions of peers' TDV.
| Limitations
The current study has several limitations that should be considered.
Our measure of peer TDV consisted of a single data analysis, and thus may not capture the complexity of this variable. Although prior research has utilized single item measures to examine peer physical TDV (Sears et al., 2007) , future research should attempt to more comprehensively assess this construct. In addition, we asked participants to report on their perception of how many of their peers were engaging in TDV. This method for assessing peer TDV is common in the literature (Garthe et al., 2017) . However, researchers could also assess TDV directly from peers. There are also problems with this approach, however, such as determining which peer(s) to include (see Garthe et al., 2017 , for review). This would represent an SHOREY ET AL.
extension of the current study and should be considered in future research.
Moreover, because adolescents rated their peers' TDV, and we did not obtain actual reports from peers, this leaves open the possibility that our peer TDV assessment was influenced by selfjustification biases. That is, in an effort to reduce cognitive dissonance, adolescents who were violent may have been more likely to report that their peers were also violent. Future research should examine this possibility. Additionally, we did not assess whether adolescents had direct knowledge of their peers' engagement in TDV (e.g., have they witnessed their peers' TDV behavior;
have peers disclosed involvement in TDV). Therefore, future research should not only assess perceptions of peers' TDV, but also direct knowledge of peers' TDV. We also only focused on one type of TDV (i.e., physical) and additional research should examine whether perceptions of peers' psychological and/or sexual TDV influence the perpetration of these forms of TDV from mid-to-late adolescence.
| CONCLUSION
In summary, we investigated whether changes in the perception of peers' TDV perpetration predicted changes in self TDV perpetration 
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ENDNOTES
1 We attempted to run a model where peer TDV was the dependent variable and self TDV was the independent variable. However, this model would not converge.
